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Abstractor JP 10004209 (A) 

PROBLEM TO BE SOLVED: To efficiently extract 
light from a semiconductor by a method wherein a 
cyclic and regular interface texture is provided at 
least in one dimension on the arbitrary or all 
interface of a semiconductor light emitting element. 
SOLUTION: Main interfaces 7 and 8 are arranged in 
a light-emitting element, a texture is formed by 
repeating at least in one selective direction, relating 
periodicity is provided in selected directions 
respectively, and a peak and a valley are provided in 
a period so as to increase the extraction of light. An 
element has a substrate 3 and a p-n junction region 
2 consisting of a plurality of layers, and the polarity 
of the plurality of layers, making sets, have reversed 
polarity so as to form a p-n junction. The permeable 
window layers, whose one layer is located adjacent 
to the substrate, are arranged adjacent to the 
junction layer 3, an electric contact point 4 is 
connected to the p-n junction region 2, and a 
forward bias is applied to the p-n junction. 



Z 


*1 


4^ 


Data supplied from the esp@cenet database — Worldwide 


http://v3.espacenet.com/publicationDetails/biblio?DB=EPODOC&adjacent=true&locale=en_EP&FT... 7/22/2009 


1 


mu^mmif (jp) 


(12) J& M ^ « (A) 


(43)i>liB ¥fi!tl0^(1998) 1 « 6 0 


(51)Inta' 
HOIL 33/00 


F I 

HOIL 33/00 


B 


9 ^(1997) 3^180 


(31)ffjfMi^SS# 6 2 0. 51 8 
ma^B 1996^3^220 

(33)ffjfcti^ssi am (US) 


02) mm 


(TDtaiSA 590000400 

h A/-/^- • ;!^h'J-h 3000 

>'tfn-, *;l^a> 7>:/x=a- 
151 :?->/t-265 


(54) [IIIQQO^lii] 


(57) [^] 



roi 


(2) 


^^^10-4 209 


(b) ^-irtf^t^i^fc-rs. 
( a ) m^?-. Wm^ii. ( a- 1 ) ^rV^L ( a- 
4)^^tf. (a-DSR. (a-2)p-ng?-^ 

^j:-tmm<^^i}K P - n ^-^^Bfi^t I. J; 0 izm^ 

-3) mm^^^ y'i^'ym. mm^^^fyv^ymiiwi 
mp-nm^mmizm^Lxmm^ti. (a- 

fflSp-ntg-^WiA'^TXSr*^{tl.il^^1--l.. 

m^ti^^zh^^xmrn-immmmix. 

[00 0 1 1 

\,zmfhi:,<7^x'hh, iroi^tt. ^%m\±. ^oLtzm 

[0002] 

imk(om] ^muf^mm'!' ( led ) *»<bc7)3fe«ai 
1.5) mmm^izatti^mmc^mmmifi 

:k^\,Un^2. 2^3. 8 ) ^ci6(I»JIS§ix4(03&5^ 

[00031 ^m'(>^ii6iiii-rmmii. 
m<D-mmmi> ::tizx -^xmrnti c: i: mm 

X'hl. t^j:h-h. l-^cnmrn ( I ) *»'^>t 3 locoSJ 
« ( I I ) l:Alt-fSmfi8¥®«t4> Sjai7)/:!46(c2o 

^^>^V\ ;0^f^^)1|;t$^V^«li:, TIR (Total 
Internal Reflection. OTTI R^Bl 

t) i±t. mi uzmmi^w t^*<7)^*L 

l>J:0t:Mit331<^») (ni»nii) . .I^Libcoii 

mwxiAm'i"L''ti-m\'^nmmx'mM i *^^>Ait 

[0004] VyitffV^J^GaP (n,%3. 3) i: 

( 1 . 5 ) i; cO|^ffic/)Ji-&, T I 
Rti. E^^<9c = ar cs i n (nz/rii) = 2 7. 


0* $:^;tl.ASt:ft(9it:'4tl). IKtiJPJIirt (^i<^ 

/2 = 5. 5%lzt^'^^\ ^mi,ztolilyu^jim^ 

LED*»/^IMai-r-2.^{S. 6X4. 7%=28. 2%^;: 
[000 5] ^^(O^mzX . L E DcOttai^**^* 

®tL<»$iil.. P-n^^tfcl^ 
$tiTV^;5rv^^^. iltihiDmiii. TlRSr^tl.:: 

[000 6] LED'fy>t^(7)^<7)ify^t:^^-t^fzlibcr>\\ 

x'hh, miii^<o±xi}K mmxitinx'^iz^-^i}^ 

iZ^SitH't & . Dierschke, et al. In Applied Physics L 
etters 19.98(1971) ^Zii. ^^J^i^tM-t^SttaiS!! 
m(Oi;M^J^±liZl^liZmR^tlX\>^h, Carr in Infrar 
ed Physics 6,1 (1%6) tCfB®c7) J; d Rlt^. AM 

msim^mimix\>^^. 
[ 0 0 0 7 ] t d loiorrn-^ii, m^<7)±mm 
izm^Em^±^-^^y:/im\'^i^txhi>. a 
-T-^y^iizx-^x. ^m^zimmmizmt^mi<^ 

SCOT'. 3gi^/^l8^®tci3ttl.WS*jBitilP3ll*>m-r 
«.;i:tc(±^/b-f. c:coefficoii-&. 3tttaicoe5l#?!)^'$iJ 

[ 0 0 0 8 ] 1 9 1 o<^5feffSirilc J: l>Tr D-f-{i. 

01tC^$<l, Schnitzer, et al.In Applied Physics 
Utters 63.2174(1993)tJ:-5Tl5[S^$ilTV^^ J: 3 
t:, ^ftsLEDcO^fficO^yrA^f-^X^A-JgjSt 

m'f\^cr)mt(7mm^m^yy^Mt^tii>, c:c^ 


■ 


(3) 


^^¥10-4209 


^tt^h. In Applied Physics Letters 62, Bl (1993) Sc 
hnitzer. et al.lC^l:l-&$ixTV^I.i: 0 tC. t^^W 

[ 0 0 0 9 ] i d 1 oco^t^rStfit J: sfe-^Sr 

It I.) izm^t^ m^mt. mm^mm-vx^m 

im^tltXolZi-h^tXhl, Kock, etal., in A 
PPlied Physics letters 57,2327(1990) OiS^tiil 
il. ryx=ty- ^-m^i^-itthfzib. 112 

tmmmmmm t m\ ^^wmmm-^h^xm^h 

[0010] diiibcolfjSti. ^i*:*>/bi03t^2r^S 

\,zm!,^iih^\,zm-^^ixhLb>,zm^\^x\^h, m 
wmmm±. m<^mtim\.^ ( o . i m > i wtwm 
m-xhh, t5^i^<. m- mmryx^y^j(/j 
-XA. Rx/. mmryx^y ■ mmit^i^^ -x 

^mim<^xh (1. 4-1. 5%) . 

[00 11] 

^mm<r)mmmm^^mz^-mix . ^mw 

[00 12] 

mm^m^^x^-T^mihLEDi,zx->x. w.\<o 

\i^(r)fz^\,zm=Fi,zi:h^mi^x^:'jmt-^-fi.z. 

«r>^^mm\iz^^T2^hXoi.zm^^ixh> 
mmts:'r^x^^^mi,zx-iX. m^mmiizu\i!i-t 

mmhzj'^-^-yit^ixtzT^x^^mmm.i. 


tm^X'hh. y-^xi-^mmcomwm^^i.. % 
[0013] m]m:mi^ixtzmT^x^^m^(^ 

mz. mioinxmizmLx. ±m!>m\%t>H<\<z% 
hti. mim^p^i}^^miii-tmi>zm'Fmitmzh\>^x 

[0014] 

[mmm] ^mizv^^xi-^iiim^^ti^t . ¥<^)=5r# 
xi-^j^^j'^^-ytm^t^ztizx-ox . miwc 

A'Jg^<^$!l*l;oV'>T{4. GaP (ns = 3. 3) i:^ 
B^Xd^^i/ (ne = l. 5) i:i0^ffic7)^^:-P<y^A 

/iJ± k ^^aSr^^-rS 3 ^#Bg-t 4 i: J: -5 -caiM 
t^k,«0^ni;J:oT^$il.|., ZIX. k = kon = 2 

3b»'?><7)3^ Hi, eci:mth±^\'^mnxnm^zx9i 

ItLT. -ews-V-Sr^^SlrotcejaL. GaPH 
[0015] 2|s^B8cO%&. «IiJWr=^x^A'JgjS<o)a 

+wzm<^j:i>xdt,zimi^iix\^i>. m3<7)i%^. a 
m^T^xi-^izxnx. x^^mz^-My^Atm 

^t-Hrl. r2. &t/r3t'RltL. GaP 

tZjIiOjg^tl.-i.o x^X^-v^Jg^f l>ffl^c0^fi»r&^!^ 

[0016] vSttii*»^><7)^(4. 3»:7C«;t 

ttw n-yx. "r^xi-^ cornea. ^m^j:mmm- 

v^. T=¥;^f-^<ifi&co2<Ji:7cottK4ci-?-c. i)^^*)<r> 


■ 


I 


(4) 


0-4 20 9 


[00171 MBiJWr'^fXf-^J^jS^^IJi. #ffitc*3V^ 

%(r>^%'km^. TIR^-HT. Si^t^j^Ojgt^i: 

ASW=3:x^x^^ • ray 4-Mzl±^ MM (M^^ 
f•l7'^:^^^r ■ rviy ^ -)Ucr>-mz\i^ ^m(OW-mi>z 

[0018] *^Bfltcj3v^-c . m\imts:m'm(r>w. 
(m±^<. m'^c^mM^m<^m^<7)m^zm-i^ 

(^QM&.rm\^izX'yXiji^^^tihi>(^btt, 

[ 0 0 1 9 ] 114 mm'r^xi'^ti^m^^tifz 
i±thmirtiK ii<r>±^mmi.zm-it.Mmi>z^^ 
mT-mtzim=f-(r>:jiyi^(o\&umnzmh^ 

<r>imt Lv\ 

[0020] ^Mtfett-SaiW^x^x^A-Jg^t^J; 

nx. m=H)^t:>wm\,zmkfhm.<r)RMm:^>±w,z 

ffiT't'S. Gaylord et.al., in Applied Optics 25,456 

fhs^n^mii.zhtz'>xm^j:mm±mLinc^, m 

[0021] W^%<^T^X^^r • n^~y\t. ^m\,Z 


iz?jtfi-^ytti\ m^^n^mi.zhti'ox^xKm^ 

Rx/^m^\^<Di^^t^n^mmf^iizii\,^x^m(^x 

[ 0 0 2 2 ] L E Dmm<r>mmmm tzitm^i>zi 
X. ^m\.zmth%(nmm''m~h. ^-n'mm 
m^w,zmh^m£Mi<mm. 

tan-i (V^2 • a/h) 

a=10mi K h = 2mi 1, i:-fl)i:(9.„ = 

8 2' \Lts:h) . u^L. mmmm^%t\<r>%\i. 

• (113 = 3. 3. ne = l . 5<0%^) . tJ!-5-C. aiO 
Wf-^'rX^A'Jg^ti. -63° <^c<63- 

[00 23] $<i>l=, 7KcO:^^^<03»:7Ctt^5:#Ei- 

%m,zm.x. I ^ i<2o° (r)nr^\,zm!>^f\.h%(r> 

iij^ti. ( l-cos 20) /2 = 3%-Cfcl>, 

2 0- < I ^ I <4 0' c^^-&tcKtii$^ll.3tc7)SiJ 
^^:b*>. (co s20-c os40) /2 = 8. 

7%ctOffiV\ 4 0° < I ^ K6 0- (r>^^. 

\t. (cos40-cos60) /2 = 13. 3%l:^ 

m-hi.o\,zm(^i>z.timm:hh, 

\zmhmxmm^^z^h'±x^-knmt:^h 
[0024] wmt t.h'^<rmMt. ^m^izmth 

mm=f- 1 tz \i.mLm\<zn ltj^ < ^ i. . 

[00251 E Dlijt ( Schubert et a 

1.. Science 265.943 a994)Sr#BS) (n^^ 


(5) 


¥10-4 209 


(DBR) a:?<y^. ^^f*:DBR;^^ 

m<r>i§^ {±^mmi^MLx)mm±^<^j:htm 
±th, mimr^^i-^-fim^^tifz^mizx^x 
6 o%<7)m&mmm\^nmmiz. ±i3m,<08 o 

{i. 0. 8X0. 6=4 8%tc:^:S. 

\±. ( HCP. Hexagonal Closed Packed ) T 

i.zi,h\ht'^^5rsL. n^ttzim^^zX-^X^thF 

WHMlS (FuU-Width-at-Half-MaximuB. WcK^CT)!/ 

2\,ziini>±^) (r)i:o^z^m(^^m^z=i&->fzm^<m 

izmtx. j'^-s^~y(r)mmi:'yL^-y^it^^x^-T- 
'^mx'hh. 

[00 2 71 -0lJi:tT, A— 4 0 0-7 0 0nm<OJ^ 

'^cn^W^^i^EY)\,z-o\^x^Wcfh^t\.z-th. ^<r> 

mAiizmi<r)^m^zmi.x . ffiaijw=5rr^x^+ 
h.mmi. 0. 1-0. 9 txma)m^\zhtz'>x . 

0. 1-0. 5tJ.m<Dmm^t^.Wk<^U^^iO. 2 
-15. 0/zm{5tl;=5rl)^tgtt*»'$>l., JiaS^^^Ji^ 


mmt. 1. 0;um*}Stz^^. ^<r>mm^ 

tt. i.^n^^mWm^^thtz}sb. O. 5jumJ.Xh 

tzil). m-^'^^S'-yii. M-Wj:^'F<7)Xdizid:7tX'ii 
=3:<, 2ik7tl,zl^j:ifiHi^j:(>^j:\\ 

[00281 mkc^mi^mM'f-tfi. meizi^^tix 
v^s. mmfii. n&w^<Dtz>ibizmihtLfzWM^}^ 

( 4 ) i:mm ( 3 ) ±t^L. P - n^^vSliMJi 
( 2 ) S-#tf^«a:h^^3j.i/^;H ( 1 ) i}^{^m&$ 

til, meiz^-tnMm,m. mi-(r>±^mmb^m 
^zmifx. hd)^mi>zmi^(r>mmmim'f^ti, 

9^'y-<r)Vm ( 1 ) ^:W^l.^z^§:^^hZ.ttiiX^l 

[00291 07 a~c l^^t^^-iT)^^^^®!;^ 
^X^^mj^-thfz>!bcO—M(r>yxi-tX(r>x'r -yyti^Tr^ 

^tix\^i, m^trzumzmm-rmf^ ( 5 ) 

0±g|5t3M^$ixTV^|, (117 a) , 

h'-A • 'J y:/77 -f . I— -r • b'-AT;^. iTttis 

^tilie) (117b) . 3Sfi&3&iSftii:, ^Oovxar 
• yiiJ'-ytioT. ^(Dx^yi-y^^itziiS. U 

^m) i)-i^m^mAcr,mm^^mm^ti. ?m<^f^^-y 

( 7 ) 3&*S^«i|Sftcfelf ^x^y^^l ( 6 ) A»B 

([a7c) . ^jS^^Sti. x«y^yi5^^;<!{±S 
vyy •ru-bxi,zl(i'tl'?:^^<7)m^^L. -eiiSf^ls 

(5) {i. gB^N*;?-Wkx.yf-y^es (mJf. 3fe 

«^b^x7^y^^. ^gsu— f^ii. m. mmmm<r> 
[00301 im^t tx. m^mm^miz. gisfiisv 

$til, igji^r3^3Stt5t:i:oTa^tV^aiV^x.yf>y/ 

t:mWzT^^^^i}m^^tihXoiz-tlfzi!b. Z 

m<om^zt5\,^X£^^:cyi-yyitm^mhixlJ:o l,z 


(6) 


#^¥10-4 209 


1 0 0 3 1 1 las tti. mmwmT(r>imnmm 
■c, mmmi)^hnT(r>mu>,zwSftth%(7^m^m. 

nw>MFf-mmm\^ (>8o%) vsttssi^coj^^. ^ 

[0032] 09 T^;?.^-vAW$^ifc^ffico 
90i^-^. ( 9 ) cT)^^; ioT. m^co 

Lx^m^'h^K-th^ta^^^x'h^, wmt. m 
m<zni-h%m<r>i\^mttzkijmnm.(^m^ ^i-h 

msmmiHi^zm^T i Rtrzuyu^^ivmcom^iz 

SILT. S§^co#ffi<^0(^a5r«-tt5(t-S>'N*:J'->'^i: 

{i«'jffltdgai-(b-r -s. t ti^mx'h& . M^isttitt^ 

[ 0 0 3 3 ] HI 0 tctt. V ^ umBRlf^mr-^:^i- 

^B^i^i^-^h^hmmi}^^^tix\>^^, mmT^ 

tzkt r 7 7 h J i i: ti^^X'h l> . R^*^<0 


\.z. mimmzii{'fhm^m^bi^w^t<^m^z{iv\y 

[ 0 0 3 4 ] la 1 1 ^z\t. mm^wf^^^^m^t 

^mmi. ¥^mBb<^mmi>zX'7XMmtix\,^^, 

m^tit, yu^/vm^^m^^"^. mmmi:m>h 

tzm^ (10) izi.'r^x^^m^^mt^itimtL 
\>\ mssL^^tu-zmm (i o ) wi:$>-yim. u-if 

w&izX'yxmmt^coif}^Mi>^tS}X'ibh, ^(^izm^ 

k Lx. m^co^^j^-y i^i,zhni^t'(r)^-( r<7)mm 

5. 

[ 0 0 3 5 ] H 1 2 Cti. vS1i^«tOja< l;aMiJWT=^ 

mtcrimi^zmttifz^mii. ois. m$A 13) t^^m 

x/mmi. mmt^j:mmzmLxm=f-<om%^&x/% 
v\ mmT^y^i-rm&im&mi>zj^m^-ti>:itiz 

z<^^. mi. m^mti>i>±^mmiznunmm.^x 

. ~ 2 A JMl*ltwgBS-r<# X'h h . m-t: vS14JiiOT 
^rtclBSUT. ^m^iLnttz\iX'^ti\fl.El><7) 

X -y =J\,zmm-fX 0 \,zth t ii^mx'h h . 

[0 0 36] 01 3lC{i, 2O0DBR5 7- • X^'-y 


(7) 


i^lTl 0-4 20 9 


( 2 2 A. 2 2 B ) cr,mzmttit:^&.mm ( 2 ) 
(>m^^iii>m^im ( rc > itsit ( 2 o ) ^mx.t^h 

[0037] HI 4C{i. ( 2 0 ) cOfrW^RI** 
C0SV^^JS5 7- (24) lIckoTje^^fL. t^Jtfi 
*iDBRX:? (2 2) liZX-yXM^^iXtz. RCL 

01 32it/14cORCLEDSi^(i. (x^;?.^A'J^fiE 
[0038] Oh, *^HHc7)IIJ£^Jto»,^-CP^L/c 

[0039] (^jifc^a 1 ) mm^. mmM'^-a. 

JJIT (a) hXX/ (b) S:irtf^i:^#mfc-r-&. 

( a ) m^. mm^it. ( a- l ) ^SrV^t ( a- 

4)^-irtf. (a-l)£K(3). (a-2)p-n 

gf^i^ ( 2 ) , igp - n^^i^ ( 2 ) mm<r>mi 

miX\'^^. (a-3) S3itt^^yH'>». 

ti. &x/. ( a - 4 ) m^m^ ( 4 ) . ism^^jiitiKi 

(b) ±ISl(S(7. 8, 1 1 ) f&oT. M±#ffi 

(7, 8. 11) {iBuieSi^l^l:iES$ii. ij'-^r< hi, 
loc7)^tR:tr i3 V ^ T ^ 0 ii $ ix !^ J; ^ T X ^ 

tJV^TRl3i-r-?.igWtt5:<i;c-C. ^tcoi&tiiimtXolz 
^^Xa*). locTj^SflrttctJV^T. ii'-^r<i:t loco 

(7. 8, 11). 

[0040] ( mmm 2 ) mmm 1 mamcoi&Tt* 

^mLi:mix\^h:itimwLbi-^, 

[0041] imtmm s ) mimm i izm.<7)mM 


•^mmhm%mm^tx\^hztt:WSib-th, 
[0042] ( mmkA ) mmm i \.zw&msm 

[0043] ( myimn 5 ) mmm. 1 i.ztm(^wm 

t)K 0. 2~1 5 5^oyC'*)l>^t&!Kf1Si:tl.. 

[0 044] (mmme ) mmmnzmi(o^m 
i^f&ot. is^si^ti. j^^tt*^o. 1-5. 0$ 

[0 04 5] (mmm7 ) mmmnzisMcomm 
^xh-^x. imm'fii .mp-n m^mm 2 5 
^vymzh^nbirmLb-r^, 
[0046] ( rnmm 8 ) mmwm 1 tciemo^^ 

-;kcOiIji:$<7)FWHMi|i*>'T^:^f-^5r^-fE^J<?D l 

m,<r> 1 0 ~9 oxxhh i t ^mitth^t!m=f; 
[0047] {mmm9 ) mmm 1 ^.ztmcomM 

X'hh:.t^m.tti>, 

[0048] {mmm 1 0 ) mmm 1 \izw^<r)mt 

[0 04 9] immmi 1) mtmmnztmm^ 

m=f-x'h'>x. '^<r>9t£<t^^- 


ms\^2. o^<mmzx->x%m^tih:Lt^mi 
[00 50] {mmmi2)mmminzsm(^ 

mm±iizmM.^ti^^mm^tts:Lti:mmtt^. 
[0051 ] immmm 1 3 ) mmm 1 i,ztim(o^^ 

b^n^tth. m=Fmzmw.^tLim<7)2d:^m 

(10) {HHX'. N>1 ) , g2<X#ffiti. ^ti^ix 

i,z^Jf-^j:< b t locDM^:^[S]l3:feV^T^03I§ii§!^m 

ifmi>zii\.^xmmmmx.xmmi:m-fx a t^r'Sro 

ffc 0 , HMcommfHl/ZHiyX'J'^^K bhl -y(r)\hb'}f 

[0052] (*]Sfe®«i4) m««i 3icie«co^ 

x.X^^hZbi:mLb'fh^m=i■. 

[00 53] {mmni5) mmui3^zimm% 

im^X'h o T , BUlENSiO 2 iJ^^iSOii'-^r < i 1 o 

[0 0 54] (mmmie) ^^^(OT^^x^^m 


(8) 


0-4 20 9 


^^t3g^*^i|£}<7)-a5^l^tsxT'!'r■C'^)'5. iJ'-^< 

[0055] (mmmmiDmmmieizimcoij 

(a) 'SrV^t (b) (D^.T-yr-k'^ts^t^mLt-t 

{3.)m=f-(^^m^zy^Yvi;xYmiW^^'^h 
[00 56] mmmis) mimmieiz^mffxfj 

mX'$>'>X. mB^'<^-y(omr^:x.T'yrii^hiZiX<r> 
(a) ^rl^L (e ) <7)X^'yr^i^tiZ.t^1^Wit-r 

I.. ( a) m^<Dmi>zmmmmimm^^i:^T 

>y r t . ( b ) |^m/i*J*Jfl t :7:rM/y^h)i^lt 
m^^h:^T'yrb. (c) 7*M^i^'XM«0-g|5S: 

[0057] 1 9 ) 1 etwiemio:^ 

[0 0 58] {mmm2 0)mmmi6i,zim(oi3 

mx'h->x. ^h\.z. m%m!^^mmm^zmmifh 

[0059] {mwm.2 1 ) mwm i etcieKco:^- 

mxh->x. ^j^9-y<r>iimxT-yr\,i^tii>zn9 
-y\,zm-^\yzm=FmAow^^mti'^XT'y'T. m 

[0060] {mfmM2 2 ) m!mm2 1 (wismo^ 

[01 ] MTtm<m^wctmTib&. 

[12 ] Mitm(7)^(^ 1 OiOfiaiSrS^fafJ)!.. 
[13] k^^^-C'^S. 

[14 ] #ffitw«)->^>:igK8«r=^x^^^^-r0-C'J> 
I. 


[05 a] ig^S^jT^J^f-^-t^MtSffiH'JWil^Jcom 

[115 b] mmm^x^^mthmimmm^ 

[05 c ] mm^-f^xi-^i,zmtimmw^icom^ 
^twx%i. 

[06 ] ^^*c7)it^i^^r>f ^- }it:^-tmX'hl o 

[07b] LED(7)±mmmiZT^x^^rm&^m•f1J 

[07 c] LEDc7)±gl5^fflt:T=¥;^^^J^^S:*fet:^ 

mi^-tMX'h^ . 

[08] T='fX^A'*^?g^$tL/iSBJS««1^Sr*t0 

[09] T^xi'^'t^m&^titimmmmTm<7)i 
-:>(^mif^m^^tmx'hh, 

1 oc7)|lt6fia|S:S-r0f35> I. , 

[0121 T^x^-^im^'^iif;LWmm=i-<rm,<n 

[0131 2rxr>^'^K\v-- X9 y^-b^hW^'^1X 

WfMm.'L E «y rsr^f 0t:'j> s , 

[014] DBRX^'>/:^'i: lOO^ES^-**^^^ 

[^f^oijiBj] 

1 xt°:J'^>-A';l^;i 

2 p-nSf^vStt^J* 

3 S« 

4 te^^j^ 

5 '7X=^f:^:/SM 

6 v;^^y^^Ji 

7 filfllOVN':^'— y 

8 x^Xf-^ 

9 ^^m^^ . 

12 '^•^yH'^a 

13 SP^ 

2 0 SP*«tiit 

22A DBR$5- • :^:?<y^ 

22B DBR$7— • X^'-y^' 

24 


(9) 


$^¥1 0-4 20 9 


[HI] 


m2] 




p-6aAs 

n-AlojGoojAs 
n-6aAs 



[133] 


[114] 



ks-lMs 


IVVVVVAAA/VIAAAAA/^^ 




[|25c] 


[061 


oooooooo o o o 

oooooooo o o o 

oooooooo o o o 

oooooooo o o o 


oooooooo 
ooooooooo 

o o o o o oo o 
ooooooooo 

oooooooo 
ooooooooo 

o oo o o oo o 



V4 


4-^ 


(10) 


fH^l 0-4 20 9 




4^ '—iSl 


4-^ 



[07 c] 



[US] 


JUUUULnJUUULL 
\ ft 4^ 


[09] 


[010] 



(11) !^^^1 0-4 209 

mil] [@12] 



il 


